Objective: to determine how nursing home characteristics affect pressure sores and disruptive behaviour. Method: residents (n = 5518, aged Ն 60 years) were selected from 70 nursing homes in the National Health Care chain. Homes were classified as high-or low-risk based on incidence tertiles of pressure sores or disruptive behaviour . Point-prevalence and cumulative incidence of pressure sores and disruptive behaviour were examined along with other functional and service variables. Results: the overall incidence of pressure sores was 11.4% and the relative risk was 4.3 times greater in high-than low-risk homes; for disruptive behaviour, the incidence was 27% and the relative risk was 7.1 times greater in the high-risk group. At baseline, fewer subjects in homes with a high risk of pressure sores were white or in restraints, but more had received physician visits monthly and had had problems with transfers and eating. High-risk homes also had fewer beds and used less non-licensed nursing staff time. At follow-up (1987-90), 52% of homes in the lowrisk group and 35% of those in the high-risk group had maintained their risk status; low-risk homes were more likely to have rehabilitation and maintenance activities. Having multiple clinical risk factors was associated with more pressure sores in high-(but not low-) risk homes, suggesting a care-burden threshold. By logistic regression, the best predictor of pressure sores was a home's prior (1987-88) incidence status. Interestingly, 67% of homes with a high risk of pressure sores were also high-risk for disruptive behaviour, while only 27% of homes with a low risk of pressure sores were high-risk for disruptive behaviour. A threshold effect was also observed between multiple risk factors and behaviour. More homes with a high risk of disruptive behaviour (68%) remained at risk over 4 years, and the best predictor of outcome was a home's previous morbidity level. Conclusion: nursing-home characteristics may have a greater impact than clinical factors on pressure sores and disruptive behaviour in long-stay, institutionalized elders.
Introduction
During their stay in long-term care, many residents develop pressure sores and disruptive behaviour. In the USA, the Nursing Home Reform Act (OBRA'87) makes the home responsible for promoting optimal function to improve quality of life [1] . Thus, nursing homes face the difficult task of preventing new illnesses in a population that is already at risk of decline, as well as maximizing well-being once an event has occurred.
Can the nursing home policies formulated under these circumstances be translated into effective preventative programmes?
We selected two indicator conditions-pressure sores and disruptive behaviour-that have an adverse impact on quality of life and contribute to further deterioration, increased costs and caregiver burden. The Health Care Financing Administration has identified these conditions as requiring care-plan follow-up in its Resident Assessment Instrument [2] , and guidelines exist on the prevention of pressure sores [3] and treatment of disruptive behaviour [4] [5] [6] . However, scant data exist on whether nursing homes successfully manage these conditions [7] [8] [9] . In long-term care, predictive models using resident characteristics have explained only part of the variation in outcomes [10] [11] [12] [13] [14] [15] . We postulated that the nursing-home environment would have an important impact on adverse outcomes, even after patient case-mix adjustment. Our premise is that, although all homes follow standard procedures, their approach to care (and hence resident outcomes) may differ, depending on the extent of preventative care. This report describes aspects of the nursing home environment which affect outcomes.
Methods

Source of data and description of measures
This research uses data from the National Health Care, LP Inc. chain of nursing homes, serving 95 homes and over 10 000 elderly, institutionalized residents, primarily in the south and south-east of the USA [16] . National Health Care's computerized resident database is generated by staff trained in resident assessments. Data quality-control protocols are in place, including monthly computerized data review, with clinical and management reports from each home. Nevertheless, there are regional differences and individual homes have some autonomy.
We followed residents over time, controlling for case-mix differences, determining whether homes differed in patterns of care, whether there were different morbidity levels and whether nursing home characteristics were associated with lower morbidity. For pressure sores, only stages II-IV (a reddened area with superficial skin break or formation of vesicles and abrasion) were considered. Disruptive behaviour was defined as inappropriate behaviour (based on staff perception), which may or may not be aggressive or threatening. After excluding homes with <50 beds, data from all residents living in 70 National Health Care nursing homes between 1989 and 1990 were examined. Both the pressure sores and disruptive behaviour samples were based on residents who were free of that condition at baseline and at 3-month follow-up assessments and for whom a minimum of 6 months of followup data were available. Using pressure sores as an example, 5518 residents met these conditions and 71% had at least 1 year of follow-up. Death occurred in 15% in the first year and 21% in the second year.
Socio-demographic indicators and clinical and nursing home characteristics (see Table 1 ) were examined for their relationship to the development of pressure sores and disruptive behaviour. For pressure sores, a 10-factor risk index was employed, based on our work [10] and that of others [11, 17] . The index included: body mass index <20 kg/m 2 , diabetes mellitus, activities of daily living problems in eating, bathing, transfers and faecal/urinary continence, use of restraints or antipsychotic drugs, mental orientation and Medicaid payment source. Guided by other studies [6, 13] and analyses of National Health Care data, we developed a 12-item risk index for disruptive behaviour. This comprised: activities of daily living problems in ambulation, transfers, bathing and faecal incontinence; deficiency in social skills, social contacts and social supports; mental orientation and verbal communication problems; use of physical restraints and antipsychotic drugs; and total number of medications. A 'facility effects' variable was introduced, based on each home's pressure sores or disruptive behaviour risk experience between 1987 and 1988. This served as a proxy measure of institutional characteristics (apart from case-mix) that may affect morbidity. The object is to determine whether the nursing home characteristics are important predictors of outcomes, beyond that accounted for by case-mix.
Facility risk designation
To assign morbidity risk to each nursing home, they were divided into 'incidence tertiles' [10] based on the proportion of residents who developed the indicator condition over 21 months follow-up between 1987-88 and 1989-90. Stratified analyses were performed to compare homes from all three risk tertiles of each condition, but the findings are presented only for residents from homes in the highest and lowest risk categories. (Intermediate-risk homes provided resident and facility profiles that occasionally resembled homes from either extreme, but no outstanding feature or pattern of response could be discerned.)
Analytical approach
Analysis of variance was used to compare means between residents from high-and low-risk homes. A repeated measures analysis for binary outcomes was used to compare the proportion (in high-and low-risk homes) with pressure sores, disruptive behaviour and other outcomes (e.g. severe dependency) after an extended nursing home stay across consecutive quarterly assessments (maximum 21 months) during 1989-90. Cure rates (improvement from a higher to lower stage) for pressure sores were examined, as were rates of increase or decrease in the proportion with behaviour problems. Subsequent analyses examined stability or change of the occurrence of pressure sores or disruptive behaviour over 4 years. Logistic regression modelling (via the backward elimination option) was used to obtain a multidimensional perspective of the relationship between suspected risk factors and
Results
Event prevalence, incidence, regression and sample attrition
The overall incidence of pressure sores over the 21 months of follow-up (1989-90) was 11.4%. Homes classified as having a low risk of pressure sores had a rate of 4.5%, while homes in the high-risk group had a rate of 19.5%-over four times greater. For disruptive behaviour the overall incidence was 27% and the rate in the high-risk homes (47.7%) was more than seven times that in the low-risk homes (6.7%).
At every quarterly assessment, the proportion of residents with pressure sores was consistently higher in high-risk homes. This was partially a consequence of large numbers of unresolved pressure sores cases which accumulated over successive quarters, particularly in high-risk homes ( Figure 1 ). Hence, the longer the follow-up, the higher the proportion with unresolved or recurring problems. Despite higher sample attrition in low-risk facilities (42% versus 35% in high-risk; P < 0.025), residents who dropped out shared similar baseline features to those who remained. However, attrition due to deaths was higher in high-than low-risk homes (47% versus 37%; P < 0.05), independent of their admission risk profile, suggesting an overall poorer prognosis for residents of high-risk homes. Although a similar pattern in prevalence and carryover of cases over quarterly assessments was observed for homes designated as high-risk by their disruptive behaviour experience, more high-risk than low-risk homes (39% versus 30.6%, respectively) discharged residents with inappropriate or threatening behaviour (P < 0.001).
Baseline resident case-mix, co-morbidity and facility characteristics
Cross-sectional, resident case-mix data showed that homes with low pressure sores rates were larger, more likely to be urban, have white residents, had less physician services monthly, used more restraints for safety reasons, used more non-licensed nursing staff time for care, had fewer problems with ADL transfers and eating difficulties and were less likely to be in Tennessee (P < 0.05; Table 1 ). In general, facilities shared similar proportions of residents with multiple risk factors (using the pressure sores or behaviour index). Parallel findings were obtained when homes were compared by their risk status for behaviour problems (data not shown).
Follow-up in homes with a high risk of pressure sores
Tracking morbidity over quarterly assessment points showed that residents from low-risk facilities were significantly less prone to develop behaviour problems than residents in high-risk homes (P < 0.01). Two-thirds of homes with high pressure sores rates also had high rates of problem behaviour, compared with 27.3% of homes with a low risk of pressure sores. When the number of precipitating factors in the pressure sore index exceeded five, pressure sore rates in high-(but not low-) risk homes rose sharply (Figure 2 ).
Follow-up in homes with a high risk of disruptive behaviour
Residents of homes with a low risk of disruptive behaviour also developed fewer pressure sores during follow-up (P < 0.025) than those in high-risk homes. When the incidence of disruptive behaviour was evaluated against the behaviour index (Figure 3) , a steep increase in behaviour problems was seen in highrisk homes when four or more risk factors were present.
Stability of facility risk assignment
Of the nursing homes that were examined for two consecutive 2-year intervals (1987-88 and 1989-90), 52.4% with low pressure sores rates (n = 18) retained their risk status for a second period. Corresponding figures for homes in the high-(n = 19) and intermediate-(n = 18) risk groups were much lower at 35.2 and 31.6%, respectively. Among high-risk homes, only 17.7% became low-risk in the succeeding period. If a home with high rates of pressure sores changed, it was more likely to move into an intermediate-risk category (and vice versa).
When disruptive behaviour incidence was used to assign risk status, low-risk homes (n = 16) were also unlikely to convert to high-risk over 4 years. There was one notable difference, however: homes that were high-risk for disruptive behaviour (n = 24) were more likely to remain high-risk over time (68.2%) than were homes considered high-risk for pressure sores (35.2%; P < 0.03).
Indicators of programme variations
Nursing homes with low rates of pressure sores were more likely to pursue rehabilitation-maintenance activities such as range-of-motion and reality orientation interventions (Table 2) . Furthermore, facilities that remained low-risk continued to utilize more range-of-motion and reality orientation, whereas the group that remained high-risk did not.
By the disruptive behaviour risk designation, homes that remained or became low-risk reported more nonlicensed, nursing staff time projected for resident care than their counterparts in the high-risk group (Table 3) .
Multivariable perspective of risk
By logistic regression, when facility structural and Pressure sores and disruptive behaviour in nursing homes 49 Figure 3 . Proportion of residents in homes with high and low risk of disruptive behaviour (classified according to incidence), showing disruptive behaviour, by number of risk conditions. .3%, estimated from the ratio of the log likelihoods of models with and without specified covariates) [18] . With the introduction of two dummy 'facility effects' covariates, significant model improvement was observed (x 2 = 111.258, 7 d.f. and r 2 = 18.7%). Thus, the overall surrogate measure of facility characteristics was more significantly related to pressure sores, independent of underlying clinical factors (Table 4) .
For the outcome of disruptive behaviour, a different predictive model was obtained which included physical restraints, antipsychotic drugs, social supports and nursing management time. However, as in the pressure sores model, much unexplained variance remained. Again, the best-fit model was one which also included two 'facility effects' dummy covariates (Table 4) . Compared with the findings for pressure sores, the corresponding model x 2 values (before and after adding the facility effects covariates) for disruptive behaviour improved from 58.9 (9 d.f.) to 288.6 (11 d.f.), respectively (P < 0.01). Was low, remained low (n = 9) 129.9 138.9 Was low, became high (n = 4) 118.5 126.9 Was high, remained high (n = 14) 105.8 106.6 Was high, became low (n = 1) 80.7 136.4 Table 4 . Best predictive logistic regression model for a pressure sores and disruptive behaviour outcomes Other covariates tested but not to be found significant or to contribute to a better predictive model were: gender; race; education; marital status; occupation; 10-item clinical risk index; 12-item behaviour index; body mass index; ADL problems in eating, bathing, toileting, grooming, dressing or ambulation; measures of verbal and social communication skills; use of other select rehabilitative services; and other special treatments/ services.
Pressure sores outcome
Discussion
Previous studies of common morbid conditions in nursing homes have provided limited information on the role of disease, resident characteristics, treatments and services which may be dictated by the home's approach to care. Many homes can and do achieve good outcomes, even for residents with multiple impairments. This capacity in low-risk homes to avert adverse outcomes is particularly apparent when we consider that low-and high-risk homes shared similar risk index scores at baseline. The high proportion and sustained use of range-of-motion and reality orientation activities that were frequently observed in homes with low rates of pressure sores probably contributed to lower rates of adverse outcomes. Homes may be lowrisk because of a philosophy of care that promotes prevention rather than reaction to crises. The reason for the consistently low use of 'range-of-motion' services among homes that converted from low-to high-risk for pressure sores was unclear; it is likely that other intervening factors (e.g. staffing and management changes) were responsible. Besides resident risk profiles, factors need to be identified that will distinguish between homes that succeed in averting complications and those that fail to do so.
Thus, for pressure sores and disruptive behaviour, known clinical risk factors are overshadowed by nursing home characteristics since the home's past experience with similar problems appears to be a decisive factor. Where an elderly person is cared for clearly makes a difference. It is important to examine how resident and facility factors may interact to alter short-and long-term risks of pressure sores and disruptive behaviour. Behavioural problems (and the psychotropic drugs commonly used in their treatment) may be associated with the development of pressure sores. First, refusing food because of untreated depression or paranoia contributes to protein-calorie malnutrition and reduced physical activity, both of which are risk factors for pressure sores. While tricyclic antidepressants may improve nutrition and mobility, they may increase the risk of falling [19, 20] . Similarly, neuroleptic drugs can improve agitated behaviour, but may also reduce mobility. Finally, behavioural problems can influence care, since residents who are unpleasant or resistant to care may get inadequate attention to other needs (such as skin status and assistance with positioning or ambulation).
Our observation that high-risk homes were more likely to discharge residents with behavioural problems may reflect their inability to cope. The frequency of physician involvement and lower staff care time in high-risk homes would also have affected outcomes. A national survey of directors of nursing and administrators in nursing facilities indicated that inadequate access to mental health consultations was a major problem, and expertise in managing such disorders is sorely needed [21] . When the primary reason for use of physical restraints was examined, low-risk homes used more restraints for 'safety' purposes. The relationship between number of risk factors and incidence of adverse outcomes in high-risk facilities suggests that the illness burden may have exceeded a critical threshold of care. This is understandable, since resource limitations in any nursing home will affect staff burden and, therefore, outcomes.
Pressure sores and disruptive behaviour are only two of many conditions that reflect the quality and amount of care for elderly nursing-home residents. Although our samples of homes and residents were large and similar associations were obtained with both indicator conditions, we are aware that rehabilitation maintenance programmes, nursing time and access to doctors do not fully capture all facility effects. Systematic investigations should be directed towards obtaining a better understanding of the nature and scope of intra-organizational strategies for implementing clinical guidelines and fostering continuous improvement in the quality of care. One study concluded that, without managerial commitment and organizational strategy, guidelines may be perceived as a threat to the autonomy of both the clinician and organization [22] . We now have preliminary profiles that relate facility differences to defined morbid outcomes, but a full understanding of how such differences occur needs more research.
Key points
• We have studied the relationship between characteristics of nursing homes and outcome and quality of care of residents in a large chain of American nursing homes.
• There are great differences in the number of patients developing pressure sores (4.5-19.5%) and subjectively-assessed disruptive behaviour (6.7-47.7%) in different homes.
• Use of restraints was widespread, with a tendency for homes with a lower incidence of pressure sores and disruptive behaviour to use them for 'safety' rather than 'control' reasons.
• Those homes with a greater prevalence of pressure sores and disruptive behaviour provided less nontrained staff time, less beds and less rehabilitation than low-risk homes.
• The quality of care could be improved by more rehabilitation-maintenance activities and better access to old-age psychiatry services.
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